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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a stator for facilitating a winding 
process using segments. 

SOLUTION: A stator winding is provided with a first coil end group 31 a f 
which is formed on one of the axial direction end surfaces of a stator core 
32, and a second coil end group 31b, which is formed on the other one of 
axial direction end surfaces of the stator core 32. The group 31a is 
arranged so as to be surrounded by a turn part of one segment, composed 
of electric conductor and a turn part of the other segment. The second 5 _j 
group 31b is constituted by jointing the end portions of the segments so 
as to form a lap winding. Interference between the segments in the coil 
end groups can be prevented, while the number of turns can be ensured 
by the lap winding, and junction parts can be arranged in order on the 
single side in the axial direction of the stator, so that a manufacturing 
process is facilitated. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The stator of the AC generator for vehicles which has the stator core with two or more slots and the stator 
winding of the polyphase with which the aforementioned slot was equipped which are characterized by providing the 
following. The aforementioned stator winding is the 1st coil which arranges and becomes so that the turn section of 
other segments may surround the turn section of the segment of 1 which joins two or more segments which consist of 
an electric conductor, is constituted, is formed in one side of the shaft-orientations end face of the aforementioned 
stator core, and consists of the aforementioned electric conductor, and a group. The 2nd coil which joins the edge of 
the aforementioned segment and becomes so that it may be formed in another side of the shaft-orientations end face of 
the aforementioned stator core and a lap winding may be formed, and a group. 

[Claim 2] It is the stator of the AC generator for vehicles which the aforementioned segment is arranged only in the 
direction of a path in the aforementioned slot in a claim 1, and is characterized by connecting the aforementioned 
electric conductor with the array turn from the direction outer edge layer of a path within the slot of 1 and the array 
turn from **** in the direction of a path within other slots same [ the aforementioned segment ] in the turn section in 
the 1st coil of the above, and a group. 

[Claim 3] The aforementioned segment is the stator of the AC generator for vehicles characterized by joining the edge 
of the two aforementioned segments where the aforementioned segment out of the slot of 1 was extended [ in / the 2nd 
coil of the above, and the group / on a claim 1 or a claim 2 and ] in the circumference direction by turns at the retrose, 
was prolonged from a different slot, and is located in a line in the direction of a path. 

[Claim 4] It is the stator of the AC generator for vehicles which the aforementioned segment consists of a basic 
segment of a regular configuration, and the aforementioned basic segment and the variant segment which differs in a 
configuration in either of a claim 1 to the claims 3, and is characterized by preparing the aforementioned variant 
segment in the portion concentrated between one coil and 1 pole pitch of a group. 
[Claim 5] The stator of the AC generator for vehicles equipped with the stator core with two or more slots 
characterized by providing the following, and the coil which consists of an electric conductor with which the 
aforementioned stator core was equipped. The electric conductor of the aforementioned coil is the internal and external 
middle lamella which is arranged about the direction of a path in the slot of a stator core, and was arranged about the 
direction of a path. Internal and external **** which surrounded these middle lamellas and was arranged. 
[Claim 6] The electric conductor of the aforementioned coil is the stator of the AC generator for vehicles according to 
claim 5 characterized by forming one variant coil end which connects the middle lamella within the above which 
carries out predetermined pitch detached building ******, the aforementioned outer edge layer or the middle lamella 
outside the above, and **** within the above in one edge of the aforementioned stator core. 
[Claim 7] For the electric conductor of the aforementioned coil, the outside middle lamella which adjoins the 
aforementioned variant coil end and which remains, **** within the above or the middle lamella within the above, and 
the aforementioned outer edge layer are the stator of the AC generator for vehicles according to claim 6 characterized 
by forming the path cord (X2) to other coils, or the output line (XI). 

[Claim 8] The electric conductor of the aforementioned coil joins two or more segments which consist of a continuous 
electric conductor, and is formed, two or more aforementioned segments The small segment which forms the 
aforementioned medium-rise coil end, and the large segment which forms the aforementioned **** coil end, It is the 
stator of the AC generator for vehicles given in either the claim 6 which contains the variant segment which forms the 
aforementioned variant coil end, and is characterized by for the aforementioned adjacent layer coil end joining the edge 
of two or more aforementioned segments, and forming it, or the claim 7. 

[Claim 9] The electric conductor of the aforementioned coil is the stator of the AC generator for vehicles given in 
either of a claim 5 to the claims 8 characterized by having further other internal and external middle lamellas (333a and 
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333b') surrounded by the aforementioned internal and external **** (331a and 331b') while being arranged in the 
direction of a path to the aforementioned internal and external middle lamella (332a and 332b ! ). 
[Claim 10] The stator of the AC generator for vehicles given in either of a claim 5 to the claims 8 characterized by 
having further other coils (316) by which the laminating was carried out in the direction of a path of the 
aforementioned coil, connecting those coils (315 316) to it, and forming a coil in it. 

[Claim 11] The stator of the AC generator for vehicles given in either of a claim 5 to the claims 8 characterized by 
having further other coils (317) arranged so that the aforementioned coil (315) may be surrounded, connecting those 
coils (315 317), and forming a coil. 

[Claim 12] The stator of the AC generator for vehicles given in either of a claim 5 to the claims 8 characterized by 
equipping the aforementioned stator core with two or more aforementioned coils with which phases differ electrically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the stator of the AC generator for vehicles 
which can be carried in vehicles, such as vessels, such as a passenger car and a truck, about the AC generator driven 
with an internal combustion engine. 
[0002] 

[Description of the Prior Art] In the coil process of the stator of the AC generator for vehicles, there is the method of 
constituting a coil by the insertion process to the slot of a stator and junction of segments using the segment which 
consists of an electric conductor of a large number (this crooked portion is hereafter called the turn section) beforehand 
crooked in the shape of a hairpin not using a successive line. Since there are many junction parts, in order to reduce a 
manufacturing cost with this composition, automation of a junction process was indispensable. 
[0003] The composition of a publication is known by the international public presentation 92/06527 as a stator of the 
AC generator for vehicles using the segment. The joint of segments is annularly arranged in one side of a stator core, 
and the composition make junction by soldering or welding easy to automate is proposed by the international public 
presentation 92/06527. According to the composition shown here, four segments are arranged in a slot, the segment 
corresponding to each reversal connection and middle connection of a coil is created individually beforehand, and the 
stator winding is formed by joining these. 
[0004] 

[Problem(s) to be Solved by the Invention] In the international public presentation 92/06527, the wave winding is 
formed in an outer layer [ within one slot ], and inner layer side like drawing 21 using the segment arranged two [ at a 
time ]. The coil specification view for one phase is shown in drawing 20 . Here, the number on a par with the central 
horizontal single tier of drawing expresses the slot number. Moreover, the solid line of drawing 20 expresses the 
electric conductor inserted in the position of A of drawing 21 , and a dashed line expresses similarly the electric 
conductor with which B and a two-dot chain line are inserted in C, and the dashed line is inserted in the position of D. 
[0005] Two or more basic segments 105 with the same length and the same configuration are contained in two or more 
segments which constitute this coil. This basic segment 105 is arranged so that the two bays may be located in basic 1 
pole-pitch remote slot, respectively. And two or more basic segments are arranged regularly, and a series of coils are 
formed by being joined regularly. 

[0006] However, in this coil, since four electric conductors are held in one slot, the wave-winding coil which carries 
out a stator core 4 round is formed. For this reason, in order to carry out the series connection of the wave-winding coil 
of each periphery, the variant segment of a configuration which is different in a basic segment 105 is used. In this coil, 
the variant segment 102 which connects the variant segment 101 which connects the 3rd round with the 100 or 2nd 
round of the variant segment which connects the 2nd round with the 1 st round and the 3rd round, and the 4th round is 
used. 

[0007] Furthermore, in order to form two leader lines XI and X2 as an outgoing end of a coil, two variant segments 
103 and the variant segment 104 are used. Therefore, in the coil of this conventional technology, in order to form the 
coil of one phase, a total of five variant segments are needed. And in this coil, 1 pole-pitch detached building ****** 
of the two leader lines XI and X2 is carried out. Since both the leader lines XI and X2 are electric conductors arranged 
at the outer layer side of a slot, they are required for this in order to avoid interference with the basic segment of other 
Y phases and Z phase. 

[0008] As mentioned above, in the coil of the conventional technology, in order to form the coil of one phase, at least 
five variant segments are needed. This can be explained as follows. In the international public presentation 92/06527, 
the coil which makes it a coil and carries out the surroundings of a stator core 4 round is formed by inserting four 
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sesments in the slot of one stator core, and «^ B ^XSS^ carries out the surroundings of a 
Sme insertion process of the segment for ^t^^sZLonX all segments. The coil for 2 round is 
tator core 1 round, and the junction process of a *grnent £^*JJJ ^ coil for anothe r loop winding for 1 

Lbms arv to cut about each ring by one place (for them tobe a touuor p 3 ^ g action 

Ae cSg^tion of other rings. A vanant ^™ ' s "^* C ^'Zte these five variant segments and they 
„ffc otner rings, and the drawer section as an outgo >»f e ™£™™«™> « tee is nothmg at me 

SSSS prep^ed in me coil end b^eenbasK J AtajyJ ^ by teee s)ots 

i%rm^ 

Tsto me oTtpm in flow-speed rotation region requmri as an ACg«*ator tor ^ ^ ^ 

£ SpcStion shown in this drawing .* , *e deem 10 6. Therefore, by the inner layer and 
Se^ric Conductor which came out of the o„,e in the same direction altogether, and me 

^roth S antrforajoin.l06,aiun = ^ 

whieL can cany out the number of bams per slot with the few number of 

92/06527. this invennon aims at offering me srarorw ... 

the circumference. . .. , ft above -mentioned conventional technology, and aims" 

[00.4] mis invention is made m «. o [%g£f**^ te se *nent. In derail, mis invention offers a staror 

S^S—"'-^* 1 ' ., f tatOT 

[rsforSolvmgmeP—^ 

core w m w or more slots, and the polyphase with wtoch tt * slot wa ^ PP is The 1st coil and 

Pr iding joins W o or more segmen^ 

group which arrange and become so that the £m»MK» a ^ ^ ^ ^ of m elecmc 

«gment of 1 which is formed in one std = of the *aftone„tat, ^ ^ of a segrn? , and become » that ,t 

•„°a cmfld a |oup, a manufacturing process ~Ta segment is a* anged only in the direction of a path ina 
mm 61 According to invention of a claim 2, in the claim W ^ conductor with same array turn from 

[0016] A ^™r.ementioned segment is characterized by connecting the ft direction of a path within 
t rectttr^ layer ofTpath within the slot of 1 four ^ dectric conductors per 

*f * S in the turn section in the 1 st coil and the 9^™**?: ™ of me slo , „f 1 and the maximum bore layer 
slot m dSric conductor which is in the «^X?SSS*S to electric conductor which exists instde 
of other slots in the 1 st coil and a group is formed of a tege egment, _a h on) one , er has outs.de 

fnW one ayer from the maximum outer-diameter layer, and te _e ecmc ™ a after fabricatjng the turn secttoti 

torn me maximum bore layer of "^^^^ITfc^Suce into a slot simultaneously Moreover, ,t 
Sarge ^£^%%£X£X£ «■ > segment simuUaneous.y. By the above, 
^SSSi- a manufacturing cos, can be reduced. 
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KoTof^^ 

[ Wl 8] According to invention of a claun 4, «* £ ^ ' , which differs in a configuration, and it is 
of a regular configuration, and a base segmen and . ^T^Xtrated between one coil and 1 pole pitch of a 

Tatti VorTtwo or more layers contauung intOTd T ^™ mediu ™ rise coil ends which connect the inner middle 
SgeTand it sets at one edge of a stator core. ^Two h» . more medium n ^ And 

S3S which carries out predetermined P' ^^^ pitch detached building . and two or more 

Cdine ******, the aforementioned outer edge layer or the ; miame characterized by the outside 

coils or the output line. R . , tric conductor of a coil joins two or more segments 

5« since me £££ s.ot ~o Xsince i. is'also possibfe ,o fabneare a .argc 

Sin invention of a claim 9, the electric « while it is arranged in the direcoon of a path to an 

S middle lamellas surrounded by internal and eternal . fe characteriz ed by having further other 

roils with which phases differ electrically. 

■ 1 Hereafter the AC generator for vehicles of mis invention is expbined based on each 
Fmbodimentsofthe Invention] Hereafter, the AO gener 

example shown in drawing. _ . w u a * showed the first operation gestalt of this invention, and 
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,0026! AC generator , for vehie.es Quipped with Are stator '--"^ 
1 ifeld thehoSg 4 whieh supports a stator 2 and a rotator \^ d *"X 3 is eouipped wrth the Laon Dell 
I "TfT W S TSdt 11" 6 .sheeted wrth apulley 

L e field eore 7, a field coil 8, die slip nngs 9 ™ '^^J shown) carried in the automobile. 
5o and a rotation drive is earned out wrth the engine f£ * ™ <™ * h fi ,„ ' coreof , lot . ^ Lao n Dell type field core 7 
Trmrn The Laon Dell type fie d core 7 is constituted combining 71 by the shaft 6 by the disk 

Sn^Smends of fte boss section ™*/^-^tSon^nke Magnetic pole sections 73. the 
S 72 prolonged in the direction of a pa*, and "tc 12. pre J j foo smc f onding t „ the 1st coil of a 

between a stator core 32 and electric conductors, is the ^pjspecu gr & ^ m n u eqmpped 

seSTt 33 where the partial cross sectu>n * ^taedlnme stator core 32 so that the stator 

w^drawing 3 . As shown in drawing 2 two or m ^^ c ^sZding to the number of magnetic poles of a 
wiping of a polyphase can be held. With this ^ of a ^ phase circuit may be held. 

25 36 slots 35 are arranged at equal int can be aS 1 on \ e ) eCtnC 

0029 The stator winding with which the slot 3 iof a stat *c« 32 wa q PP ^ ^ ^ ^ 35 ^ 
conductor, and even electric conductors (this operation gestalt 4 are^em ^ ^ a h of 

four electric conductors in the slot of 1 are "^^^^Se middle lamella, and the outer edge layer. A 

remote, and the pair. ithin slot 0 f 1 is making electric conductor 331b i of foe 

clockwise rotation of a stator core 32 b i via me turn sections 331c and 332c 

mrmi And the electric conductor which makes these pair* » j Therefore, in one edge of a stator 

ly Si " successive line in one edge <«**£g££££ZZ& layer and the eleohic conductor of 
32 the successive line which connects the electric e 0 ™""™ conductor of an outside middle lamella, and 
" « •«« "ill surround the successive line "htch conne«s » ^ or which makes apa ,r ,s 

Z electric conductor of an inner middle ameHa. WJ- nductor which makes oUrerpataMdu, 

otrlts «« - the pair is made ^Sinulariy, «■ £*nc «>» Hb^ ^ ^ ^ , po.e-pitch remote 
Medium-rise electric conductor 332b and the ™» And , hese electnc conductors are connected by 

cSctor of inner and the elect "^f^SSeen ure electric conductor of an outer edge .kgr. ^d 
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the electric conductor of an inner middle lamella. 

[0035] Thus, in the other-end section of a stator core 32, without overlapping, it arranges and the connection of an 
electric conductor which makes a pair is arranged. Furthermore, two or more electric conductors are offered by the 
segment which fabricated the electric conductor with the straight angle cross section in the predetermined 
configuration. It is provided by the large segment 331 which the electric conductor of inner **** and the electric 
conductor of an outer edge layer fabricate a series of electric conductors in the shape of about U characters, and 
become so that it may be illustrated by drawing 3 . And the electric conductor of an inner middle lamella and the 
electric conductor of an outside middle lamella are offered by the small segment 332 which comes to fabricate a series 
of electric conductors in the shape of about U characters. 

[0036] The large segment 33 1 and the small segment 332 form a basic segment 33. And a basic segment 33 is regularly 
arranged into a slot 35, and the coil which carries out the surroundings of a stator core 32 2 round is formed. However, 
the turn section which connects the segment which constitutes the leader line of a stator winding and the 1st round, and 
the 2nd round consists of variant segments from which a basic segment 33 differs in a configuration. And in the case of 
this operation form, the number of a variant segment becomes three. Although the connection between the 1st round 
and the 2nd round turns into **** and medium-rise connection, a variant coil end is formed of this connection. 
[0037] About X phase which is one phase of the three-phase-circuit coils, a coil specification view is explained using 
drawing 4 , drawing 5 , and drawing 6 . A solid line shows a dashed line and an inner middle lamella, and a two-dot 
chain line shows [ an outer edge layer ] inner **** for a dashed line and an outside middle lamella. Moreover, an upper 
case is the 1st coil and group 31a which come to arrange the turn section, and the lower berth is the 2nd coil and group 
3 lb which come to arrange a joint. Moreover, the number located in a line in the center of drawing at a horizontal 
single tier expresses the slot number, and is the same also in other coil specification views. 

[0038] First, as shown in drawin g 4 , a segment 33 is arranged every three slots from No. 1 of the slot number. In the 
2nd coil and group 3 lb, the edge of the electric conductor of an outer edge layer to which the edge of the electric 
conductor of an outside middle lamella which came out of the slot of 1 came out of the slot besides 1 pole-pitch remote 
towards the direction of the circumference of a clock of a stator core 32, and the edge of the electric conductor of inner 
**** which came out of the slot of 1 again are joined to the edge of the electric conductor of an inner middle lamella 
which came out of the slot besides 1 pole-pitch remote towards the direction of And the 1st coil 3 1 1 of the lap winding 
of 2 turns is formed per slot. 

[0039] Similarly, as shown in drawing 5 , the 2nd coil 312 of the lap winding of 2 turns is formed per slot. As the coil 
3 1 1 and coil 312 of these drawing 4 and drawing 5 are shown in drawing 6 , 33m of edges of the 1 st coil 3 1 1 and 33n 
of edges of the 2nd coil 312 are connected, and the coil 315 of 4 turns is formed per slot. 
[0040] Here, the large segment 31 1 and the small segment 312 whose segment which has the turn section which 
connects 33m of edges of the 1 st coil 3 1 1 and 33n of edges of the 2nd coil 3 1 2 is a basic segment 33 differ from each 
other in the configuration. In the coil of this X phase, a variant segment is three of segments which has the segment 
which has the turn section which connects 33m of edges of the 1st coil 311, and 33n of edges of the 2nd coil 312, the 
segment which has the coil edge XI, and the coil edge X2. It can explain as follows that a variant segment is stopped 
by three. 

[0041] The 1st coil 3 1 1 shown in drawing 4 can be obtained in the annular coil which joins regularly as mentioned 
above and can be done by cutting turn section 332c of the small segment 332 inserted in the slot 35 of No. 1 and No. 
34. Similarly, the 2nd coil 312 can be obtained in the annular coil which joins regularly and can be done by cutting turn 
section 331c of the large segment 331 inserted in the slot 35 of No. 1 and No. 34. And one coil 315 is formed by 
connecting one side of the cutting section of turn section 331c, and one side of the cutting section of turn section 332c 
in series, and using another side of each cutting section as a coil edge. Thus, the coil 3 15 of the lap winding of 4 turns 
can be formed by cutting two annular coils by two places, connecting the cutting section of the ring of 1, and the 
cutting section of other rings, and making it one coil. Therefore, the number of required variant segments is three. 
[0042] Moreover, this variant segment can be concentrated and prepared between the 1st coil and 1 pole pitch of group 
31a. It is because turn section 331c forms the 1st coil 31 1 and 332 cc of turn sections forms the 2nd coil 312 with this 
operation gestalt. Y phase and Z phase are formed in the slot from which a phase differs by a unit of 120 degrees 
mutually like X phase. The coil edges Yl and Zl of the coil edge XI of X phase and Y phase which is not illustrated, 
and Z phase are connected to a rectifier 5, and the coil edge X2 is connected with Y2 and Z2 which are not illustrated 
as the neutral point. And as shown in drawmgJZ , star connection of these three phase circuits is carried out. In the coil 
shown in drawing 6 , the coil edge XI connected with a rectifier 5 is taken out from the 1st coil and group 31a side by 
shaft orientations. 

[0043] The manufacturing process of a stator winding is explained below. A basic segment 33 is arranged so that turn 
section 331c of the U character-like large segment 331 may surround turn section 332c of the U character-like small 
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se^andiUsmseri*^ 

™de 7f .he inner middle tan* of the slot of the above above-mentioned from an inner "" 

[0044] consequently, it is shown m tamgi - *g ^ ^ „ , sjl ^ e te . H ere, they are 332b' and 
rid, tn the slot of 1 -Bays 331a and 332a, 33Zb, ana mid » » M ft segme nt of the size 
33W ifs he bay of tire electric <^*J^ m ^}S£^^Sm, are leaned in the direction in which the 
which is making the pair. In the 2nd cod an d ,^ 3 '\ ,0 ™?.V^ 1.5 slots after insertion. And Joints 332d and 
Tame segment 33 1 opens the electro conductor 1<^«* ^Medium-rise electric conductor by 1 .5 slots. 

33! are leaned in the direction in whmhl foe smaft egmmf 32 *~ a , ^ ^ ^ ^ , 

[0045] The above con.pos.tron ,s repeated *°u *" e ^« lamel| 3 3 2d of joints „f an mner middle 

^]t!^^^ 

ronfi .Juration for U characters. A large segment and a small segmen may oe conductor with a linear straight 

£££££££ ^'operation form, ^^^S^^^^^ 
co^duL of each class inclines in the same direcnon m tire St cor ^group^ , ^ ^ . ng A , 

^^^^^^^^^^^^ 

other hand, many joutts can be ™ 5 as we ding, can be made easy. For example 

r=finTroS 

S5=S&^^^«— ------- 

can be raised, and a manufacturing cost can be ^duced glot However , according to 

Z [second operation form] The 1 st op^on "7^ d ^ ting t0 ma ke [ many ] the number of electnc 
the output characteristics as which vehicles ar LSSona^tion form [ the 2nd to 4th ], and can be realized, 
conductors per slot can be carried out like the «j!^*2K^»Sl which made the number of electnc 
So50] Although the first ^--^J^^f^^ta the unit for the number of electnc conductor 
conductors per slot four, the laminating of the coil Li 10 wm more 4 mrns formed in the slot ot 

pe? sS can be carried out in the direction of a path of a co*3 ; 1 5 The coU ot slot is eightj and the typi cal 

to £ is connectable in series. The 1st coil in case ^the numb ] ^ c for 0 P ne phase is shown in drawing 9 
Loss section of group 31a are shown ^wnA^^V^^ layer side> a hd lm e shows a 

and drawingJO . Drawjng_9 expresses the coil formed by tour ^ ide t0 ^ j st i ayer ] the 4th layer 

dashSet^ the 3rd layer, and a two-dot chain 1^ shows [ W lay^ ^ fr ^ ^ 

t a dashed line and the 2nd layer, Moreover Hne shows [ an outer edge layer side to the 

laver a solid line shows a dashed line and the 7th Tayer anoa i Q d the coil G f djawmgJO are formed 

Ker ] the 8th layer for ^^^f^^SS^ * series by arranging one segment 

St" S «? ffS alto Se, and workability can be improved. On 
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■ay- *°"> an ou.« j-rjg £™ Tayer and the 3rd lay- 
are medium-roe ■ ^ „, section which connects between °^^ e 4th , er , mi the 5th layer 

SSfJSy XX6 o, ^ me 2nd coil and group 31* ^ £EZ & 
equal intervals annularly, we pro™ * one phase ^ three «t a segment 5 ^ 

lrK^^Ht^: , ^»-»^~'• s • d, ■' ,, * 
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one coil end. However, a cylindrical segment may be inserted in a slot 35 and the portion which had connected using 
the successive line via the turn section in the first operation form may be connected by junction. In this case, in both 
coil ends, junction connects and an electric conductor forms an electric coil. And in one coil end, the joint is located 
together with annular [ by the side of a inner layer and an outer layer / two-layer ], and in the coil end of another side, it 
is located so that the joint of the electric conductor of an outer edge layer and the electric conductor of inner **** may 
surround the joint of the electric conductor of an outside middle lamella, and the electric conductor of an inner middle 
lamella. 

[0058] Moreover, in one coil end, the joint of the electric conductor of an outer edge layer and the electric conductor of 
inner **** surrounds the joint of the electric conductor of an outside middle lamella, and the electric conductor of an 
inner middle lamella, and it is good in the coil end of another side also as composition which connected the electric 
conductor of an outer edge layer, the electric conductor of an outside middle lamella and the electric conductor of inner 
****, and the electric conductor of an inner middle lamella by the successive line. In addition, although the leader line 
was formed in the 1st coil and group 31a side with the fourth operation gestalt from the above first, you may form a 
leader line in the 2nd coil and group 31b which are a joint side. 

[0059] the fourth operation gestalt - a conductor - although the number carried out to six - a conductor - when a 
number is 6+4Ns (N : natural number), inner **** and an outer edge layer are connected in the turn section, and others 
can apply the same coil structure, if the layer located in a line in the direction of a path is connected in the turn section 
Although a rotator 3 has the presser-foot-stitch-tongue-like magnetic pole of 12 poles and the slot of a stator 2 is made 
into 36 pieces with the above-mentioned operation gestalt, when a pole is changed and the number of slots is changed 
in connection with it, the coil structure of the same gestalt can be applied. For example, the number of slots may be 
made into double precision, two three phase coil groups may be formed, and these outputs may be compounded. 
[0060] Moreover, although they are connected and one coil is formed when there are two or more coils which go a slot 
around, the combination of those connection is arbitrary. That is, according to the output characteristics demanded 
from vehicles, a series connection, parallel connection, or compound connection in parallel with a serial is sufficient. 
Drawing 17 shows compound connection in parallel with a serial. In for example, the operation gestalt and the second 
operation gestalt which formed the coil of 8 turns per slot, drawing 17 formed 33m of edges of the 1 st coil 311, and 
33n of edges of the 2nd coil using the respectively cylindrical segment, and has connected these 1st coils 3 1 1 and the 
2nd coil 322 in parallel. And it is connected with the coil for other four turns at a serial, and the coil of each phase is 
formed by considering those ends as an output. 

[0061] Moreover, after making 2 sets of coils of star connection and changing into a direct current with each rectifier 
when forming the coil of each of each two phases as shown in draw ing 1 8 , you may compound dc output. Although 
the above-mentioned operation gestalt showed the case where the number of slots was 36, the number of slots can form 
a coil similarly in the operation gestalt which doubled. A circuit diagram when the number of slots doubles is shown in 
drawing 19 . In the example shown in drawing 19 , a coil which is different 30 degrees by the electrical angle in each 
other is formed like the above-mentioned operation gestalt, they are connected in series and each coil of X phase, Y 
phase, and Z phase is formed. Moreover, after carrying out star connection of each of a coil which is different 30 
degrees by the electrical angle to each other and changing into a direct current with each rectifier, you may compound 
dc output. In addition, the same coil can be formed when a slot is set as 3 or more times. 

[0062] In addition, with the above-mentioned operation gestalt, although the stator winding carried out star connection 
of X phase, Y phase, and the Z phase and formed them, delta connection of X phase, Y phase, and the Z phase may be 
carried out, and it may form them. Or when compounding the dc output after rectification using two or more rectifiers, 
you may combine star connection and delta connection, moreover, the number of variant segments ~ the number of the 
circumference of a stator core - 1 -- since it becomes many numbers - the [ the first operation gestalt and ] — the 
number of a coil like the coils 311, 312, 313, and 314 which go around a slot which was explained with 4 operation 
gestalten - 1 - only many numbers are needed The number of a variant segment can be stopped maintaining the 
number of turns, since the above-mentioned coils 311,312,313, and 3 1 4 are coils of two or more turns per 1 round of 
stator cores. 

[0063] Moreover, although the segment used the thing of a straight angle cross section with the above-mentioned 
operation form, a wire cross section is [ that the bays 331a, 331b, 332a, and 332b held in a slot at least should just be 
straight angle cross sections ] sufficient as other portions. 
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[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the stator of the AC generator for vehicles which has a stator core with two or more slots, and the stator 
winding of the polyphase with which the aforementioned slot was equipped 

The aforementioned stator winding joins two or more segments which consist of an electric conductor, and is 
constituted. 

The 1st coil and group which arrange and become so that the turn section of other segments may surround the turn 
section of the segment of 1 which is formed in one side of the shaft-orientations end face of the aforementioned stator 
core, and consists of the aforementioned electric conductor, 

The stator of the AC generator for vehicles characterized by having the 2nd coil and group which join the edge of the 
aforementioned segment and become so that it may be formed in another side of the shaft-orientations end face of the 
aforementioned stator core and a lap winding may be formed. 
[Claim 2] In a claim 1 

The aforementioned segment is arranged only in the direction of a path in the aforementioned slot. 

It is the stator of the AC generator for vehicles characterized by connecting the aforementioned electric conductor with 

the array turn from the direction outer edge layer of a path within the slot of 1 and the array turn from **** in the 

direction of a path within other slots same [ the aforementioned segment ] in the turn section in the 1st coil of the 

above, and a group. 

[Claim 3] In a claim 1 or a claim 2 

The aforementioned segment is the stator of the AC generator for vehicles characterized by joining the edge of the two 
aforementioned segments where the aforementioned segment out of the slot of 1 was extended in the circumference 
direction by turns at the retrose, was prolonged from a different slot, and is located in a line in the direction of a path in 
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the 2nd coil of the above, and the group. 
[Claim 4] In either of a claim 1 to the claims 3 

It is the stator of the AC generator for vehicles which the aforementioned segment consists of a basic segment of a 
regular configuration, and the aforementioned basic segment and the variant segment which differs in a configuration, 
and is characterized by preparing the aforementioned variant segment in the portion concentrated between one coil and 
1 pole pitch of a group. 

[Claim 5] It sets to the stator of the AC generator for vehicles equipped with a stator core with two or more slots, and 
the coil which consists of an electric conductor with which the aforementioned stator core was equipped, and is the 
electric conductor of the aforementioned coil. 

It is arranged about the direction of a path in the slot of a stator core, and two or more layers containing the internal and 
external middle lamella arranged about the direction of a path and internal and external **** which surrounded these 
middle lamellas and was arranged are formed. 

In one edge of the aforementioned stator core, two or more medium-rise coil ends which connect the inner middle 
lamella which carries out predetermined pitch detached building ******, and an outside middle lamella, and inner 
**** which carries out predetermined pitch detached building ****** and an outer edge layer are connected, and two 
or more **** coil ends arranged so that each may surround the aforementioned medium-rise coil end are formed. 
In the other-end section of the aforementioned stator core, two or more adjacent layer coil ends which connect the 
aforementioned middle lamella which carries out predetermined pitch detached building ******, and the 
aforementioned **** are formed. 

The stator of the AC generator for vehicles characterized by things. 
[Claim 6] The electric conductor of the aforementioned coil, 
In one edge of the aforementioned stator core 

The stator of the AC generator for vehicles according to claim 5 characterized by forming one variant coil end which 
connects the middle lamella within the above which carries out predetermined pitch detached building ******, the 
aforementioned outer edge layer or the middle lamella outside the above, and **** within the above. 
[Claim 7] The electric conductor of the aforementioned coil, 

The outside middle lamella which adjoins the aforementioned variant coil end and which remains, **** within the 
above or the middle lamella within the above, and the aforementioned outer edge layer are the stator of the AC 
generator for vehicles according to claim 6 characterized by forming the path cord (X2) to other coils, or the output 
line (XI). 

[Claim 8] The electric conductor of the aforementioned coil joins two or more segments which consist of a continuous 
electric conductor, and is formed. 
Two or more aforementioned segments, 

The small segment which forms the aforementioned medium-rise coil end, 

The large segment which forms the aforementioned **** coil end, 

The variant segment which forms the aforementioned variant coil end is included. 

The aforementioned adjacent layer coil end is the stator of the AC generator for vehicles given in either the claim 6 
characterized by joining the edge of two or more aforementioned segments, and being formed, or the claim 7. 
[Claim 9] The electric conductor of the aforementioned coil, 

The stator of the AC generator for vehicles given in either of a claim 5 to the claims 8 characterized by having further 
other internal and external middle lamellas (333a and 333b') surrounded by the aforementioned internal and external 
**** (331a and 331b') while being arranged in the direction of a path to the aforementioned internal and external 
middle lamella (332a and 332b'). 

[Claim 10] The stator of the AC generator for vehicles given in either of a claim 5 to the claims 8 characterized by 
having further other coils (316) by which the laminating was carried out in the direction of a path of the 
aforementioned coil, connecting those coils (315 316) to it, and forming a coil in it. 

[Claim 1 1 ) The stator of the AC generator for vehicles given in either of a claim 5 to the claims 8 characterized by 
having further other coils (317) arranged so that the aforementioned coil (315) may be surrounded, connecting those 
coils (315 317), and forming a coil. 

[Claim 12] The stator of the AC generator for vehicles given in either of a claim 5 to the claims 8 characterized by 
equipping the aforementioned stator core with two or more aforementioned coils with which phases differ electrically. 
[Claim 13] The aforementioned segment consists of a basic segment of a regular configuration, and the aforementioned 
basic segment and the variant segment which differs in a configuration. 

The aforementioned variant segment is the stator of the AC generator for vehicles given in either of the claims 1-3 
characterized by being the segment which has the segment which has the turn section which connects the edge of the 



1st coil, and the edge 



of the 2nd coil, the segment which has a coil edge, and a coil edge. 
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